Abstract. Within the Australian-Antarctic Discordance (AAD), a boundary exists between isotopically defined "Pacific-type" and "Indian-type" mid-ocean ridge basalt (MORB) erupted along the Southeast Indian Ridge (SEIR). This boundary has migrated westward beneath the easternmost AAD spreading segment at a minimum rate of 25 mm/yr since 4 Ma; however, its long-term history remains a matter of speculation. 
shallow mantle outflow from a shrinking Pacific basin [e.g., Alvarez, 1982; . If the isotopic boundary has only recently arrived beneath the AAD, then the present association of the isotopic boundary with the AAD is coincidental. The origin and long-term stability of the isotopic boundary, as well as its relationship to the depth anomaly, the present AAD transform boundaries, and the mantle dynamics responsible for the AAD, are fundamental lingering questions. What seems most apparent is the basic observation that both the isotopic boundary and depth anomaly have been moving westward but possibly not at the same rate.
To investigate the long-term history of the isotopic boundary and the regional implications for Pacific mantle migration into the Southern Ocean basin, we selected samples from 10 Deep Sea Drilling Project (DSDP) sites surrounding this basin and two additional off-axis SEIR samples (--2 Ma) recovered directly east of the AAD (Table 1) 
Analytical Methods
Glasses from five DSDP sites (265, 266, 267, 278, 282), whole rock samples from all ten DSDP sites, and dredged basalt glass from off-axis locations east of the AAD (MW07 and MW20) were analyzed for major and trace elements by electron microprobe, X ray fluorescence (XRF), and inductively coupled plasma mass spectrometry (ICP-MS) (Tables 2 and 3) Additional trace element analyses were completed by ICP-MS using a Fisons PQ2+ PlasmaQuad at OSU. XRF and ICP-MS analyses of whole rock samples are of splits from the same sample powder. As these data are the first reported ICP-MS analyses of geological samples from the OSU facility, we compare the ICP-MS results to other analytical methods (Tables 2 and 3 ). Splits of four glass samples previously analyzed by direct current plasma (DCP) and instrumental assumed to provide better results based on analytical precision and greater control on matching standard abundances to the sample concentration range. Isotope dilution abundances of glass samples for Sr, Rb, Nd, and Sm are always lower than the corresponding ICP-MS result; this may be caused by sample inhomogeneity in small sample sizes (50-100 mg); incomplete sample recovery after Pb column chemistry prior to Nd, Sm, Rb, and Sr spiking; and/or subtle matrix differences between standards and samples in the ICP-MS analyses. These discrepancies have no effect on our conclusions and efforts to determine their cause are in progress. Furthermore, Pb analyses by ICP-MS were rejected because suitable standards were not available and subtle variations in Pb concentration are below our perceived analytical uncertainties.
For ICP-MS analysis, sample solutions were prepared from -60-80 mg splits of glass and whole rock powder dissolved in tightly capped, 15-mL Savillex teflon beakers with -800 gL of a (1:3) HF:HNO 3 acid mixture heated at -80øC overnight. Upon dissolution, beakers were uncapped and samples were dried on a hot plate to drive off HF. Following dry-down, the powders were taken up once in 6 N HC1 and redried. This cycle was repeated twice using 4 N HNO 3 to break down fluorosilicate precipitates. The final dried powder was dissolved in 10 mL of 2 N HNO 3, from which a further 1:5 dilution in 1% HNO3 was prepared for introduction into the In order to more accurately establish basement ages for sites with poorly constrained magnetic anomaly age estimates, several whole rock samples were selected for 40Ar_39Ar incremental heating age determinations (Table 5 
